Introduction
One of the most important variables to be calculated regarding social planning is the size and characteristics of the population and its transformation process in the past, present and future (1) . After the Second World War, many countries and international organizations became concerned about the increasing population. Their concern was not just about the population explosion, but also the continuation of the process of demographic change and the phenomenon of demographic transition. Other demographic challenges began to stand out, such that age transition, age structure, demographic window, population aging and other factors began to enter the literature. The population explosion has drawn the attention of planners and experts, while the implementation of birth control and renewing generation policies had an unprecedented effect on the changing age structure of the population (2).
Today, this change can be seen in the structure and composition of the population of the Islamic Republic of Iran and has had a number of negative consequences for the economic, social and political system of the country. So, adverse changes, even natural changes, in the structure of the population (age structure) and the lack of planning to manage these developments is seen as a serious threat, and in many cases causes irreparable damage to public safety (3) .
The country is in the third epidemiological transition (4), where it is assumed the rate of death from infectious diseases decreases, while the rate of death from chronic diseases increases (5) . Recognizing these changes allows for providing different manifestations of public health in the present and future and, thus, involves managers in social development planning, the training of health care workers, shaping the structure of health care service provision and, eventually, improving the community (4) .
Considering the importance of recognizing the health transition transformation, this study deals with investigating and predicting the age and sex structure of the population, as well as the causes of death in the Islamic Republic of Iran from 2006 to 2035.
Methods

Data collection and analysis
This was a cross-sectional descriptive-analytic study conducted in 2 phases. In the first phase, the age and sex structure of the population was predicted in 3 steps. In the first step, using data from the General Population and Housing Census in 2006 and 2011, the population data were extracted (6) (7) (8) . In the second step, a prediction of the population of the country was estimated up to the year 2035 with 4 fertility assumptions published by the Statistical Center of Iran (9) and using a mathematical method. The mathematical method is one of the ways of predicting population growth, and is expressed through the following relationship (10):
Where, P t + n is the population in the second census, P t is the population at the first census, n is the gap between the 2 censuses, and r is the annual growth rate of the population, which is the basis for the calculations (in this study, to estimate the population in 2016, 2021, 2026, 2031 and 2035 as P t + n, P t was considered, respectively, the population in 2011, 2016, 2021, 2026 and 2031).
In the third step, given the calculated populations for the whole country, and by using the United Nations population prediction information for the next 150 years (11), the population was estimated in 5-year age and sex groups.
In the second phase, the value of the general groups for cause of death in the country was assessed, calculated and predicted during the indicated years. In this phase, the study population comprised total deaths registered in the system and classification of cause of death by the Ministry of Health and Medical Education for the years 2006-2015, grouped by cause of death, sex and age. These data were collected from various sources, including hospitals, clinics, surgeries, legal medicine organizations, health centres, health care centres and cemeteries during the investigation. Data collection instruments included death certificates, burial permits and information forms.
It should be noted that this study is not based on individual information and medical intervention and so there was no need for ethical approval, however, formal permission from the Ministry of Health and Medical Education, number D308/22604, was issued to use of mortality data.
After data collection, cause of death was determined, coded and recorded based on the International Statistical Classification of Diseases (12-14) and numbers of deaths in terms of cause of death, sex and age group were calculated. The death rate was computed per 100 000 population. Population estimates between 2 censuses were employed for the years 2007-2010 and 2012-2015. For the years 2006 and 2011, the census information for each year was used (7, 8) .
Predicting crude rates and the main group rate doe cause of death After calculating the crude and causal rates of death in 5-year age groups during the study period, the 20-year trend was predicted using the Lee-Carter model (15) .
The structure of the proposed Lee-Carter model is presented as follows:
Ln (m x,t ) = a x + b x k t + ε x,t Where:
• Ln (m x,t ) indicates the natural logarithm of death (mortality) rates observed for age x and in year t;
• a x , b x k t and ε x,t are age and time dependent parameters:
-a x indicate the average time logarithm of death rates at age x; -k t is the mortality index in year t, which indicates the main trend in the natural logarithm of mortality rates for all ages over time;
-b x shows the rate of change in the mortality rate logarithm at age x to (per) changes in the mortality index over time;
• component ε x,t is equal to the component error at age x and time (15) .
The Lee-Carter model, as a generalization method, is a combination of a rich demographic model (without the least parameters) and time series methods (16) . In short, this method predicts death by age and period duration for a single population (15) . One of the strengths of the Lee-Carter method, as well as other generalizing methods is its use in conditions where there is a linear trend of death rates in different age groups (17) . However, due the existence of the linear trend in death rates, and introducing the Lee-Carter method as a leading method for the prediction of mortality (16) , this method was utilized to predict crude death rate and cause of death groups in this study.
It should be noted that, in this model, the International Classification of Diseases was used to predict the trend for cause of death (12) (13) (14) . Of the total of 21 main disease groups in this classification, the diseases that cannot be considered as the underlying cause of death (e.g. diseases of the eye and adnexa, diseases of the ear and mastoid process and factors influencing health status and contact with health services) were excluded from the study because, according to the International Classification of Diseases, the underlying cause has been defined as "(a) the disease or injury which initiated the train of morbid events leading directly to death, or (b) circumstances of the accident or violence which produced the fatal injury" (13) and these diseases are not included in this definition. Also disease groups such as diseases of the skin and subcutaneous tissue, diseases of the musculoskeletal system and connective tissue; pregnancy, childbirth and the puerperium; and conditions originating in the perinatal period with negligible or zero value in age and sex groups were excluded from the study because their trend was not predictable by this model. Ultimately, a forecast for 13 major groups for cause of death was conducted.
Data analysis tools:
The demography package (18.1) of the Lee-Carter model in the R software, version 3.3.1, was utilized to predict mortality rates in the main groups for cause of death.
Results
In the census year 2006, the population of the Islamic Republic of Iran was 70 495 782 (34 629 420 females and (Table 1) .
In 2006, the population comprised the following age groups: ≤ 5 years 7.75%, 5-14 years 17.33%, 15-49 years 61.06%, 50-69 years 10.36%, and ≥ 70 years 3.49%. We estimated that in 2035 the population will be: 5 years and under 4.9%, 5-14 years 10.4%, 15-49 years 49.6%, 50-69 years 27.4%, and ≥70 years 7.8%. The process of change in the age and sex structure of the population during 2006-2035 is shown in age pyramids in Figure 1 .
According to the data available, the crude death rate in 2006 in the total population is calculated at 4.36 per 1000 population (female 3.65, male 5.04). It is estimated that, in 2035, the crude death rate for the whole population will reach 4.05 per 1000 population (female 3.74, male 4.47). The trend for crude death rates is shown in Figure 2 .
In 2006, the top 3 causes of death in females were diseases of the circulatory system, neoplasms and unintentional injuries (193.63, 42.38 and 30.49 per 100 000 population respectively). Mental and behavioural disorders, infectious and parasitic diseases and diseases of the blood and blood-forming organs showed the lowest rates for cause of death (4.67, 3.41 and 1.75 per 100 000 population respectively). However, it is predicted that in 2035 the rate for endocrine, nutritional and metabolic diseases will be 202.97, diseases of the circulatory system will be 132.66, and neoplasms will be 113.68 per 100 000 population, and these will be the main groups among the major causes of death in females. Diseases of the blood and blood-forming organs, mental and behaviour disorders and intentional injuries (2.70, 0.80 and 0.51 per 100 000 population respectively) will have the lowest rates for cause of death (Table 2) .
Additionally, in 2006 diseases of the circulatory system, unintentional injuries and neoplasms (211.52, 99.03 and 62.84 per 100 000 population respectively) were the 3 major causes of death in males. Diseases of the nervous system, infectious and parasitic diseases, and diseases of the blood and blood-forming organs (6.36, 5.64 and 1.9 per 100 000 population respectively) showed the lowest rates for cause of death. It is predicted that in 2035 diseases of the circulatory system, endocrine, nutritional and metabolic diseases, and neoplasms (211.41, 188.99 and 134.84 per 100 000 population respectively) will be the major groups among causes of death for males. Diseases of the blood and blood-forming organs, intentional injuries, and mental and behavioural disorders (5.83, 3.42 and 0.52 per 100 000 population respectively) will show the lowest rates for cause of death (Table 3) .
Discussion
In the 20th century, improving health, decreasing number of deaths, increasing life expectancy and declining fertility have caused a rapid unprecedented demographic transition (18) . According to the United Nations, in recent years the growth rate of the world's elderly population, 19%, is considerably higher than the growth rate of the total world population, 12%. Predictions show that in the period 2025-2030, the elderly population will grow 35 times faster than the total population (19) . The results of the biological study of the population also show that the demographic characteristics of today's world are heading towards further aging. Globally, the elderly population is rapidly increasing, with the number of people aged 60 years and above having doubled over the last 3 decades. It is expected that, from 2010 to 2050, their numbers will have risen from 795 million to 2 billion (20) . Based on the results of our study, from 2006 to 2035 the growth of the elderly population in the Islamic Republic of Iran will increase in a similar fashion: in 2006 the population aged over 60 years made up 7.3% of the total population; it is estimated that in 2016 it will reach 8.4%, in 2026 12.6% and in 2035 it is expected to reach 17.6%.
It is predicted that, in 2035, the Islamic Republic of Iran will be beyond the epidemiological transition. During this time, chronic diseases will emerge, most of which will be diseases of aging (21) . The death rate from the endocrine, nutritional and metabolic diseases shows a substantial increasing trend. It is predicted that from 10.19 per 100 000 population in 2006, the rate will reach 78.78 per 100 000 population in 2026 and 197.71 per 100 000 population in 2035. In this regard, the prediction for global death rates and burden of disease shows that the more advanced a country becomes, with higher incomes, the more noncontagious diseases will comprise the dominant sector for cause of death and burden of disease (22) . It is predicted that diabetes will be the fourth leading cause of death in developed countries, the sixth in middle-income countries and the ninth in developing countries by 2030 (23, 24) . According to the World Health Organization (WHO), diabetes will be the fifth leading cause of death worldwide by 2030 with a rate of 30 per 100 000 population (25) and comprise 1.4% of cause of death for females and about 3.0% for males. In the Eastern Mediterranean Region, diabetes in females will account for 3.1% of deaths and males will account for 2.5% of deaths in 2015. Based on the registration system for data and classification of cause of death used in this study, in 2015 diabetes accounted for 5.2% of deaths in the total population, 6.6% females and 4.11% males. This indicates a higher incidence of this disease in the Region, and it is expected that in the future the rate of diabetes in our country will exceed that of the overall rate for the countries of the Region.
Crude death rate
Total
Our findings also show that, with the aging population, diseases of the circulatory system will be the main cause of death in males in the Islamic Republic of Iran in 2035, and the second leading cause of death in females. According to WHO, diseases of the circulatory system, the leading cause of death in the world, have a high prevalence in old age, i.e. people aged 70+ years; in 2030, ischemic heart disease will be the leading cause of death in the world, and will constitute 33.4% of cause death for females and 30.6% for men in the Eastern Mediterranean Region (25) . A study carried out between 2010 and 2040 on the effect of an increase in the aging population on cardiovascular disease in the United States of America predicted that the rate of death due to coronary artery disease is strongly influenced by an aging population with a 56% increase (26).
Neoplasms are another major cause of death in the Islamic Republic of Iran. In general, cancers are one of the major problems in different areas of the world (27) . According to our findings, it will be the third leading cause of death in the Islamic Republic of Iran in 2035. Also, according to cancer statistics in 2013, about 60% of the total cancers are seen in people aged 65+ years (28) . The prevalence of cancers in different areas of the world is on the rise (25) . An increase in cancer ratio by 2030 compared with 2008 has been estimated at 82% for low-income countries, 70% for average-low-income countries, 58% for countries with above average income and 40% for high-income countries.
In the Islamic Republic of Iran, the deaths from unintentional and intentional injuries have reduced considerably in both men and women and, according to our findings, it is predicted that unintentional injuries in 2035 compared to 2006 will be reduced by a rate of 24 in men and by 88 in women per 100 000 population. Since the major proportion of unintentional injuries is related to traffic accidents, various reports, including mortality profile reports in 30 provinces (29) and reports of the Legal Medicine Organization of Iran (30), show a decreasing trend in these events and these numbers are expected to decline significantly.
Noncommunicable diseases account for more than 53% of the total burden of disease worldwide (4). It is expected that, by 2020, they will be responsible for 60% of the total burden of disease and 73% of all deaths, 80% of which occur in developing countries. In the Islamic Republic of Iran, noncommunicable diseases account for more than 76% of the total burden of disease (4).
In the Islamic Republic of Iran the rise in the aging populations is one of the fastest in the world. An aging population is not important in itself, but its consequences and effects on socioeconomic and health care aspects doubles its importance. Increasing age will lead to a decline in health and a rise in chronic diseases, and will increase the burden of disease. The basis for prevention is to identify the primary risk factors, especially among the elderly population. 
